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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an ink jet head having ejection nozzles 
which are formed in high density by a method wherein a piezoelectric 
material and a vibration plate forming a piezoelectric device is made to be 
a thin film so that fine processing which is regularly used in a 
semiconductor process can be used. 

SOLUTION: The ink jet recorder comprises an ink ejection nozzle, a pressure 
generating chamber 1 connected to an ink ejection nozzle 2 and a 
piezoelectric vibration section which consists of a piezoelectric membrane 
5 having Pb, Ti and Zr and electrodes 6, 7 provided to both sides of the 
piezoelectric membrane 5 and is provided to a part of the pressure 
generating chamber 1. The piezoelectric membrane 5 consists of a first 
layer 8 and a second layer 9 each having a perovskite structure both of 
which are contacted with each other. The first layer 8 does not include Zr 
or the content of the Zr in the first layer 8 is less than that in the 
second layer 9. 
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**8 k , tfiEBlPSfcac J: 3 fcW* *>*utE*«i!) 

»k s-fflifc^f y^^-x «•/ h^v^ Hie«Ks^tBa*ft 

-i>kiQfttf-?-*vk£*tr^n:r;*;H MSii**** 
»2fl^j«l-$t&ctfc:J:i). iJ£3fnik&2JB 
k**tfE«i«*ft&£**igk«-£*. «naas±c 
«EEra****raa»*w**4» i ink . 

S*£*<*$£>l<fflSHPffl<OJ82iSfc fJSeE*S»&<0J3 
ffl»k£ttl«i]$-li--C#£-*S3J2Igk, fcSftfcffiiB 
£«*IJi**&?ll3Igk**A. WEISlIgfcfc^ 

«5iem21»=it«LTx';l/3^A^**^*<^5J: 

3 z t zmit-m : Jx. 7 h^-/ Hie 

«t oxMturmate 1 hmh 7 h^7 Hie 
mmamm. 

[ft#JB2 3] aHKkLTIWfcT^+^AgHKtJB 

-/ ^7 vtsmmamtm. 

«*Wv^m*B2 1 Xli2 2iBKO'f V?i/*x 7 h's 

[19*825] S328fc£tvr. £S*7 7lt*8 
'J <>i4MttJBv«Tx y 0 K; 

[0001] 

aaiBtcflEffl?^!)^ y?s>x 7 h^7 HEieiaav 

[0002] 

[tfcfcw&Hj] Sfi*. 'tyayfrittttflttKk LT'f 

<K0«v^fB#. ffi3xh^k*<^i4*^j2:<^aL 
^z^iammmuzi,^. 9*<?>ip£mh. 

[0 0 03] -mz. E«***flfcvfcfc0>li. 0U 

v^tt^scaaiL^ff^sk-e^ff^stcjiji 



BliftO'f y 9 ZEXGt hZ k tci 0 4 V 7RtajPA» 

4y?^7K*a*Wtt**:*>fc:li. 4y?£ot 
sajs* sfc<^E«*?£>h£{tf *£ k*^c* 

[0004] 

W^EWRIi. PbO. Z r 022MTT i O205»5fc 

**;*8#aUB3*vOv<:.rki><^ E«R£0tt»f2 
0jum&Tt3f<»l*1-*£k#^T*-o*;. icofc 
E««^taaifc:Jax-r*;k* l fflBT*0. E« 

m?z>mterz z k a*®^* 

vvfc:5£$c*h ^»^E««rttS-^«:fc*<-C&^*>o 

fc. *ots*, tiz&imtzzkizX'o&fS.iitiKm 

SBUi, 1 5*miyTK&SMy?£tt&aj3-e$Jt 
* l X9-H«:E«#1xiS:fci £ k *v ^ k v ^ ISJHjfi 
i^tf), +#&-f y^ottaifcrjti^Sr^tt 

Sr^rrs/hMo-f y^^y Hscnix-i^-rs^k* 1 

[000 5] *^BHIi. BW*W<Tt^#^E««rtt 

ffl^^ixTv^afcHHiiixj-Tirfiik sseatcmsft. 

^nta5nS:^t*-f >^ i^'x 7 b^7 H«HSRt«4m 
k, -E-^RJS^S-««rSClkS:B«k-f*. 
[0006] 

[aes:»*-rs^*)o#a] *ittBtcfifi*» 1 <»4 > 

^^i^K'/hu -f v^ttaiPk-f-O'f y^ttasn 

tc^l$ii3tE^k5:frr&*«cak. Pb. Tift 
I/Z r S:*-r*E«HkEaa8<0Siak:l8lt<i>fU:«« 
k 5-*/CT'^ 0 E*S^-8K:ift{tf»^EmS»8f k 
E«fiiSS?«:^*JBI!i$€S£k{cJ:0'f v 
^ttaiPA^-f ^7«rtt§aj$-«-|.'f ^7 7 h^7 
H-C* o X , E1EH* 5 , SrXIJBa Osti^a rfXii 

a vw&*-&th%\mt. mmizm-t&toizBis. 

OlB2«k^^T*v^^k^S5k'rS. 
[0007] ZcoXotZ. SrXJiBa$"g-tf^D^ 
btt3§$-W-rsSlJlk»lfllc«-fi»J:pl^2 
iik5r*^r«K■r^Ck^cJ: , ). ZrS#^>4» 
2JB^^«T-*»ojS< L^t*#=3:E«^&$-W-rsJ: 
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Ztltz£r>X. ^K*>fUBtt£B5<T 
[00 23] tK. *«BStffi4JSl~»3^V7^' 

i7K7Ktii^T. E«5»aw±. <e-*>Eja»#E 

fc£l*£E*«&«K£**<lltb* £ i: $• RfikTS . H 

too24] E«fi«swi. *mvmtf&im<riim 
s^snrv^^t*<ffiL<, ziuzz->x. 

[00 2 5] ♦JKHfcttM y?yi-/K7F 

A>o-»t:BBP»*qgj« StifcEflSfc £*rf 

fc. BBP»S-»<-<i?fci!l»t^*utff««l!l»tSfili 

(c p b&i^T i **ts«.u~?xti4 hm&zirtbm 

CJ:0. mi«k9!2«k$'^S«St^l£-r^XS 

«SrKS*-f*»3BIgi:£S*. SB 1 HKcfeUT , 3$ 
l*i-Zr*£i*V>J:3l=. X<i3l21Klt«LTZ 
r o IzM&tl Z b iffllb? S . 

[00 26]*KJt*ffitJ:0, Zr£Jt«tt£<^ 

TV>SSI2«£iHrc*»oiI< L*>{,*&frE«Jg»*r 

mnmaawzxitit, whxmx-GMryjvti; 

[0027] **^t:fli61!Jt*&f«i, m i «atm 
2 JiirlUSEJ: < *ojMN3Bj£r -r f&X 

JiC VDfcfcJ: ojgjs-r&w b#m U*. 

[00283 *l|BBlcfli&«JS^f<±. Sfit LTM 
gOSMSrfflv^.lkfcJ:'). mffcoSSl*at«82 
0£»J«fS£ SS3IS 

[0029] SRit^TIi, Sfik LT^ 

•j3>-*ISXIi^7X«gS:fflv^wtt-C#. £fit= 

[0030] 



[0031 ] (9m<r)Bl&l ) *WHz»&?m<rWiR 

»<T*>o±S*EttsaS*W-r*E*§!*ffl 
ivOKSJu ftfcfltfH Ffcifc8L 

[0032] 01 ( a ) <i, **»ie*4>t £lt«»BS 
lOM^i-'x-yh'v.-yKl 0 0 *>#£0T* »K 01 
(b)tt. 01 (a) OA- A* »C-3l-vC«5Rffi0r 

[0033] ^-f^y'i^K^KlOOU. 01 

(a) (b) fc^fj-ifc:, «ft<0RtasP2k. #ntas 

P 2 LTKIt^iutE^ 1 b % SJlM 1 tw*fi 

[0 0 34] -fV^yx-yhAorFioOfcfeVvt. ft 
ajP2Ji**S55 0O«B(=i?r«wiaHT»J«$*i, E 

Asia. ttasP2t:-f-*i.-f r n«ie-riJ:9(c**»5 
0££A/CJBJ£3*lTV>&. -eLT4wtajp2t»a;-r 
*E*£1 ill. #ttS55 0fc#(£$*i*:'r y?«K2 
a£tfLT«8$iU. *tt»5 OOLtffifcttO 
#E*£l fc<Hvm*tJSLTBBP»5 1 
S £fc*fc&5 0<atffifcHiBJP«5 1 £S<\k 0 Cfi 
»«4a<»jS3iv SIWg4<D±k:*lEftSlfc:*tJCU 
T45-B3PS 5 1 ±fcffi»f S J: 0 izESM? 3 

[0 03 5] E««^3J±. 02fc^tJ:dt. 

iiitflb. Hffi6, 7<Oigt»«?fUt3*tmOffS 
<0E«R 5*^=5:0, m&4±.izmt>tih. ZZ 
X\ SIWg4{i. $mm0)B*tf2um<?)S i Oj* 
*^=5:«.. Oh<0j:^fcLT. E«*73fcE*l£4fc 

££ix&w&m3 om&tstib. 

[0 0 36 3 EXSSi5<7mmbLX. «. V)V 

pzTmRttmm^hZbizzo. &tEx-t>&#% 

MbiZit&ZbWX'Zi.. ft, *BBM»iciJ^T. * 
KPZTfcV^fcSH. Pb. Zr&VTiZttt* - 
flfetPb (Zr.Ti,.,) 0 3 T«$il*E««Wfrm 
oi><7)b?&. £OPZT?5BK0fi*«i. Pb (Zr 
0.53Ti 0 ., 7 ) 0 3 Oift^tcft^fiOEStt?- jf^-tc t 

[0 0371 -f-CT, Utt^BSl-Ctt. 03t*-fJ: 
E«R5$-2*-C1»J*U IBl*8i:LTZr<0 
**LTV^HPbT i 0 3 X(iPbT i O^ZvVfV 
*SB»LfcPLTI:»|«L, »2Ji9ktTPb (Zr 
,. S3 Ti 0 .„) O3OflriM>J|»]0jfir«£k(=JCO. 
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[00543 «±SlBBU^»Jftfirffi(cJ:titfE«^tto 
m^E«R*#***£fc*<T*. *o»nEW 

t TtohX'h* v l^e**?****-*- s 

zt&z'Z box. ssmps-cttaip^asn^^ > 

[0055] mm. 150dpi amigLmJXiV^, 

PZT8HR<OBl£*5;umJaTfc:-r*i, PZT» 
K* 5 0 ^ miaTOWfctni-*-* £ £: *H-#*rigTfcS 
ff1II»<0»tt&10 0^m«S<OE*St«JC'r6 
*£$»cJni*4£fc*H^»rigT*S. ft. 20xm 
J5LhWJi$<OfiaEWff«RTtt. 5 0jum«OEWRfc: 

EMM*2 OumVT<?M£mrt iZ b fsitoTki 

a>^. KWK^x^tettWtitbizzz&b. so 
odpi x« *fttutf>«*£tf-f * yx^r f 

ttSJP (yX;U) #2 0 0 d P i <oa?*?»j£3;h. 

?m&t*>h. tt:. zcws^mmcvmx-zbb^ 

oZbli. £PfllttEC*tf*jeS*^<T§*£i£« 

*u 4y7<nm&Lm<?>m>%m9$tf*ii&iTb&z 

ifcSWU CftHJ^T. BWSrflLt fctfT 
ft. E*S<0«$-10 0*m 150 
dpi) tf4t«fiffl8d$»±»lMHzT*^. 
[0056] 4>?<Mimmt. HRlZfzb 

**rfcfc£E;frP<0»T-£$*i. CKDfittEtSR^IK 
WS-t, E*5Qft£d31. *E£Vi-f*i. ifc05? 

< i ) x-mtu>cr>x\ tmtm^bsnsmE^&<x 
zzb^omtim-rz. 

[0057] 

Y • P = k • d312- V2/t iU 1 ) 

ULLO^rffifcfiSoT. Zr/Tiifc#5 0/'5 0OPZ 
TJIK*. SE^S 1 fcttJCLTfi 10/im. ^?lm 

m<wz%aw-v->?itimtem^x. mm. 

&bWmi4<r>&krzi>&*<mm&%.Ltz. *<m 

%*®7iz*t. m7*wimEEt:mvt?>t&m 

3 0 V<0«Efctt Lxm u mtf>3!ftSr*E£$ 
tfSwfctfT'SSvIi:*^*. CLWfitffrEltfttt* 

1 0 0 5 8 3 tt±iK93U: «fc 3 fc. 1 *M y 

7;*a>f MIcDSIlJBi:. Z r$-*t/PZT*>£>$r£$ 



2mbizx-,xm$tifz. Exmnmitzm^EX 
mnsamzbiz£'>xM&ix^&. ztnzx-> 
x . E«^tt^flyutaiW^EWR 5 £ #j*-f S ; b *< 

[0059] feLtOStBBCfcv vc . as. JMttfcttTO 
[0060] EffiSKfcltt* 1 1 ( mm ) fco^T 

2 m 9 Srjgjftts t&xnmx-b o . E*it 

MfcLT<0tifi8i*<->SI2*9*<So-O»S. ft^T. 

m*8<oiywi. tm%*2mzmmhb\^mt 

OVZ-tfrg*). EVR50>£*b LT*>EW$tt*« 

814 5 n m&TTf) -?"tt>. **>«ffi«-Bi'IHfr * S 
ifcSrl^LT^i. L3i»L^**4». PtHfii-A^il 
<«v\ *o«£lg±<0Wi3**Jt-f i t , 5 0 n 
m~10 0nmfl«H£i6^*::fc##iU\ 
«!Hfcia«-f4i:. mW&5<r>±*bLX<nEXmi 

mmizmTZit%^£oizx$. *>oa«<osb2«?t 
9St5im^thxmizmiixmmM.sim^ 

IZbWsKX-ZZ. ft. IT'ii. mi« 

8blX»mO. l^mOPbTiO,!, »2Jf9t 
LTBOT2. 9//m<0Pb (Zr 0 . 53 Ti 0 .4 7 ) O 3 £0 
fflJSfcW-fSPZTWfc-fSifcfcJ:'). ffi«Efcl3V^ 

FifmX'Z&ZbWWtZtiX^Z. 
[0 0 6 1 ] ttz. *miZ)H\X. PZTTflllS$*t 
iSS2«90«JWi^CBRS$fi«,t > ^)-C<i^^. » 

o»«^H*^<^r|,<o-C. lOjumOTKrS^-Ti; 
t^jffiLvv a*. E«H5li. CBiatc#E*M(c 

hZbiZWbb. *tUzX15LtMlS.<r>X\,W- 
y-yrttbtHtiWl^ E«K5^KJW45*tmtcW 
THzW&tbZbWZb£#tL\\ ifz. EWK5W 

««fi. M«o3fi«^±$-frSi6*s#irrsto. 5 

t. E«B!5^)HJf5r. 1-3 um<7)«mtZsS&t&Z 

[0062] mtO&fo 1 tfc^T . *»S 5 0»i, X 
fyux (SUS) tffl^TMU^. *»^«rix 
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KfU-C. MOCVDtL<uy;py;PiSjKifflv^ 

iB&rZZktf?$t:. <Kfc:-?-*>EE*iRl 2<0±(c£ 
1 3 fc P t *«:»iSti . ft „ *AM4m 

-hUfett, fl&fc-fiCfcfcJOE*!*? 12 

*E*B 1 2 £#jfct * £ t ft . 
[ 0 0 7 1 ] -f CD&aWSl 3*>_h»CS i 0,6»6ftt 

»», fcU<li*»fl#y*i4B^x 

<isattt«in^irt: j: o#»taja«c»i5-rft«k 3 

LTJMt8*lX»*. 01OC*$WC. flHSfiffSl ltt 
EHK1 2<OJB£ttfc^?-;^:x$q,T^*a { . ^y 
3yg«l S^Xy^y/LjtfcK/^-yxy/ti 
ipfcLTiJ:^. aJtff*Rl2li. BlOfcfcv* 

hifi. y'JnyfflSl 5Sx-y*y*<|kfcLJfc»fc:. # 
E*g 1 icaHSfuWHRi: 3:4 J: 9 tznf-y-yy 
LTfc «fcv\ 3t^^*fcjSLfclBB^fcJ:*Uf. 
MgOXfitl OJOfflKc. **o*&&IBI*£*L*:# 

. 4 y 7 y z- mz&$m&t 

hzt mm?. Kfcstwttajit urnm* 

jxi\,#2 oodpi ovtomzx-ttz. tan t>tz. s 

aacO/X;PSrWr5-<>^ i^x y h's.-y F$-f£S?-f ft 
MKi»W. isVovWSLl 5tJflvi«ft. 

[0072] ±Offl8«tffi 1 1 i LT B4ClftC, /P-f 



fcEHttflfc LTJ8v*ftE«Btl 2i LTtt. Z r/T 
i ifc#3 0/7 0-7 0/3 0<0«Hl*te*ft PZTJi 
TJMUf. Sgca#fcE**Hx£*U 4>9*m*il 
0)KvvfV?£''x«y h'WKfcf.&.r 4 
fc. E«K12fcLT Pb,. 99 Nb 0 . 12 ((Zr M Sn 
o.i)i-,Ti y ) 0 . 9e 0 3 (0.060S y £0.065) <0«JS£:£ 

*ft^OT*OSBl£flilr>fc*£. *E8HJDfcHlT 

&£*K:<-rft*#-CSfc. 
[0073] JECMMMatffii: LT. ■ftS'iJ ay 
SiOttOffi. T^Sx^sJr^^Ht^ 
/1<r*»yjr % nm&*ti£V*v*&tz£>)mtZ1» 
&tZZktfT$. SiO,iP?«J|tffcSlM*tt$-3 

*£t*»T&^. ifcr^sT-^BWfcarctsio, 
i: Ett*>*Mi£i#ft £ J: #?» . x/t 9 ? y v^tft: J: 

ittfl|It«T»9, -O-^'x-yb^-yF 

omrnt ixaiatmv}}'**:. 

[0074] (IS«<0Jgffl3)iail. 12tt, *»B 
Jcffift50t^B3<o>f v^>-'x -y h's-y HrtMft^a 

[0 07 5]*»li^T-tt. *"f. Hll. 12*::* 
^•J:3tC. ^y3VS«15±fc:|RW2Mm<7)SiO l 
*»4»=ar*filMR4*x/'Cv^, t,L<{i^ynv3^ 

tanww* z t tz£ o$«ti . Mfc**>±fc£ii« 

SI 3t^rSPt JKffiftfi. ^31«S1 3W±tcl6 
*^«»*»f>5r&E«JRl 2*r f X/<«y^ifek:J:0» 
££T, ESJS12MU HMQSniUPm. 
Z r 5-*4^v^»««o&»f>^ftgs 1 JKJRfi U: 
tt, Zr^OPZT*^sm2*S:»a-r&C:tK: 
i . jaLhoi 3 fcfll*$<«:E«B 1 2 

»i. ^*Sfl«cT*ft*f. ^lWtLTZr^i^rv^jB 
*i«fta>6$rSm*£»(£L!t». ZrJ-^OPZ 
T*^^i3l2«^«LTv^<or. «*>T^ff=5rE 
«^xS-W-f&S2**B*tft£t3!)<T , 3'ft. Z<nS. 
«Kl2fcLT«. W^S/xmOPZT^f^ttftJi 
C t K«t 0 flKl>iE«^tt*»ft C *<T-& 
^c. E«H1 2<^BaffifcL,-CMOCVDtL<<iy;l- 

y^meam^ ^^yzt-htza^xi, s#^tsfttt 

Sr#t*E*tt9«S-»rtWi£i:*«TSfc. iXfc-f-O 
EUEHl 2W±^fflSi]«ffil 1 ktftPtJiS-JB«-r 
ft. dtfXlS'fllSl Ui'f^yX'yfy^tctoTaiffl 
JDI L . SEAS 1 CttfcLfcffiiftfc*WBLfc$ttfc=5r 

xi«ffii 1 $-SirtS4±{c}BiiKL, mwsi 3ism 

Ml 2±t»jSLTt>Av^. 
[00 76)*CS/y3yaHK15t«WR»«. t»L 
<«4*iWk* 'J *>ASjaET-S5^Mfc:x.y^ym*L, 

S'W^m 5<D-mEj)m\<r>nG.mtLxm 
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[0086] MM. fly332 0 1tf>«£7 0//mi: 
U E«*2 0 5W«J-E^S2 0 1<0«J:O^T«< 

izX*). Mck5 0nm&<£2itlZbtfX-$t:. 
[00873 &±0>l o fc, Sd*0#JB4 trfcHTtt. 

53to»jBitH«. B**20 5imimkm2iab 

#2 0 5im-tizb#x$. &mn*Ktm)8.x-& 
mmnm&mzbtfT-$t:. ztnt. sm»2o 
5 b ixt&Mtnx^mwBim&xz s«r>-c\ a»*> 
m&ftx-tx&mmz&z'r x oZTt^wamaix 

mrT S z b * J: o tzZitzZ b tz J: & l<oxi> 
h. &**»Bttl fcFHL ff*ft2 0 5£ffiV>T 

3<-rs.r atMHb^s^r. 2ood 

p i ayXMHfcttrt*^? Pmefl«t« & J: 
[00883 E*ft2 0 5<0»j£#a&L JJ*<^xev 

cvDm<mmBM&ijm$m^xi> 

[0089]**:, £<0E«tt2 0 5(09 ZU. 10k 
05tf)J*$tt. lO/imfeiTtClftS^Ct^ifiL 

[0 0 9 03Sgtl^B4tJ3Uf. Z<7)£S.#205 
It. %Jt^BlXiiHtKO)BS2 2:R«. MgOM 
XttS \WRZm^XBf8.Lt:l><r)Um^t>tiZ>. 

[00913 "ttctrh. WGLb LX. (100)®*^ 

MgO£«*>(100)B6±t:. ZrS-^iSrHajJfflfli 
SrJ&SLfcfc, *<O*0»W±C-j!R3t ( Pb,., La, ) 
(Zr,.,Ti,) OsX'f&tlhE.mkZtefcthZb 
{z£ *) . c MOEM L^EHftS^K-r & £ fc 

iOiSfcr-jteSPb (Zr,. y Ti y ) 0 3 7fS3 

zbWX$&. ZUz. zcoXoizixm&^tifz^tk 

^(Pb,.,La,) (Zr,.,Ti,) 0 3 l±. Rfflrfc 
O^JSflftCJtie LT 1 . 5 «*>ff«JgR£ft * ; b if 
X% h . ttz. Ettft2 0 5 iBAttU&b IXlt. 
:^t??&(»L<liCVD&*Jiltt&£fc£J:9. tSA 

tto j: \, nm&nm*. 1 rat: 1 u miyjio^v 

B&i>i<iij\,7--<7mtt.mm^zbizj:'>). a 
m#m*mzmftittwt>EXRif8.ik2iti>zbi)< 

«R»Ri:LTMgOJS»Mc. SttBflDItf 



zhtTifizbrnsh. 

[00923 ttZ. HfcS (Pb^La,) (Zr,., 
Ti,) 0 3 T£3ft*ff«KSra&kl<Urt'T- , 7A 
BMfctt^«tht:»^-rs«^, *S£«-*-*S5#<offl 
ftLX\ mz y £ 0 . 7 CLhlcSC ( Z r off**** < 

fcloffaj trff $ * s £ fc . jHF&l&ltt**-*- 

Sff«ft2 0 55r»J«-ri^fc*<T'^4. ftoT. SIS 
O-rC±»C±a<0Z r<r^&v*DJG**#*L*<?>*KI! 
l*>±t:. y *«o. 7«T»=S£3*ufc, *££JE«£ 
ft£W^*E*R*»juinJE&£-f$,rit:J:'K ftt^E 
SS»S:*-f *BE«*2 0 5 J-ISAttJ: <»«-riC t 

[ 0 0 9 3 3 ifc. #JWfcH V?^x y K7 HT 
li. Jbi&si 3 t:3v^EltflcXtf«l&«£-ffluT:fllf£;S 

tmt mmn&Mzxiw. 

OSttiEK* 2 0 5 te** ^J5**5*»*»0 , *S 

[00 94 3 *iT, *H«[<o»jfli4-c{i % 01 6tC^ 
■f J: ^ t:. HJ5*»2 ju mg«<0HI1x<0ffiV^SBiJi 212 
l:^LT*«:S?^lia 2 0 7 i J81MS2 0 4 iJf^^S 

zbmtiu. z<7>mia2 1 211. wi.tf^y-f s 
vfrb**). xM>u-vmim^xi&&-thzbif 

X-%h. ft. mi 6izH^X. 2 1 3<r>Vftt:ttl.X7K 

-f tola, mtmthh. 

[00953 tLh^i 0 1:* 'J ^ S H*>^^r iffiflgJi 2 
12^t&CttcJ:'), S*JW2 13<OJR«t:J:9, 
BE««c2 0 5 t:jB**«Jni5S£0$-tt±T^ . 5«*2 0 
5 SrSS LT£»3 4 ^ t tfX-% h b 

>9tfwm.\zws&thzbw%<*c>o. mi 
tto±.tntizbtfx-$&. ft. m&*2 1 2<oJ5s 

ziztib. m&vmmmmtf'&w.Lxmifiiz 

[0 0 96 3 it:. 4 y^not^iULitmmffUzfi 

ztmtzKMz. mm2 1 2at^««»i2 1 3<o 

Emms (&v.m z ?-bm!mt>*t>%&) 2 3 0{cte<t 
srae t «*s ass^ 7 ^ m <7>ji$ <or/u s ^-jb 2 

l4ZBltLLt:t,<nxf>&. Z<r>T)H+m2 1411. 
ffi«fi»S2 3 0±K7,um<7)J»S<7)K£-Jgj£U:8L 
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[01 04] 

□*«#j£Sft*:>r y?^'x -y h^<y K*ttfl§-f S£ biz 
[0jfi<O«#fclt9iJ 

[01] ( a ) mn<miBi \<r>4>?Vx.? Y^v Y<r> 

(b) (a) (OA-A' Hfcol-voOBrffiB 

[02 ] 5Qt^JBl y?yi y F'Vy FCfcft* 

fit* tt^rs^iHBia 
[03 ] mnt<mm <o>t > », y^ Y\za\tb 
g.*m 5 ixx-tmmm 
[04 3 zmmm i > ? Vx Y^mmir 
ata^r. Mgosgio±cE«s»a5?-»jgLJt 

"5O»®0 

[05 J (a) WtWB»l»-f^^x»h^»FC 
fc»t*-flomfr^±Bl«£^-fIS0 
(b) (a) kliJWriMfc^flSH 
[06 1 §g«WB8B 1 *H y;yi y h A.y HOiEffi0 

[07 3 mpmmoj vwx. >, h^y kco-mc 

iJltS. WtI*E(cWSfiimofc;b*«£ii?t0 
[08 1 XttOJBS 1 «04 > ? S>x -/ H<Offi<T)0l| 
Cfclt*, 9ttD«ro=W5filS«O3ti>A*«r^-r0 

[09 1 mt<nm&2^ v?Vx y^~, vm&n 

[023 




[04 3 

13 4 




£B*0)BtiE0 

[0103 56*^/152^ >^i/x-/ ^•yF<^HJS 
#&<O±®fcIg£*-fIg0 

[0i 1 3 mmi&wiimmzx 9*1*3*1*4 
[0123 mk<mm<?>4 >? fx y^ K<&«a 

*»<O±5=i:ISSr^-flS0 
[013 3 (a) S^OJBHS4<7My?5o:-yh^-yK 

(b)013 (a)WC-C' SHOUT ^RffiH 
[014 3 01 3 (a) «0D-D' ttt=OV%T<OBfaB0 

j0i 53 mamm^mm<os.vm»<omAi 

[0163 3SMWJEW4 fc*$»t*#i 
"«WHBriiI0 

[0173 SQfctf)J8R4 tc*st-r«.f&cD» i L v^flKS 
£5^ta?#»tffi0 

[0183 gato ^lg 5 «>4 y'i •/ •/ FOfltoi 
£^H"8Mi-Kffi0 

[0193 $mfrm&6<r)4 y*i -y h^ y h'ffMA 

1 EAI 

2 Rtasn 

3 

4 mm. 

5 asm 
6. 7 its 

8 SIB 

9 IS2B 

30 smmm 

5 0 
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6. 7 « 

a *1» 
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